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the respiration hole, the respiration hole 1s prevented from
being blocked with water staying on the mounting hole due to
its surface tension.
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WATERPROOF CASING HAVING
RESPIRATION FILTER FOR CONTAINING
ELECTRONIC COMPONENTS

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims benefit of prior-
ity of Japanese Patent Application No. 2006-257902 filed on

Sep. 22, 2006, the content of which 1s incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a waterproof casing for
containing electronic components, the casing including a res-
piration filter.

2. Description of Related Art

An example of a waterproof casing for containing elec-
tronic components therein1s disclosed in JP-A-2002-134939,
This casing 1s composed of a case body and a bottom cover for
covering a bottom openming of the case body. A depressed
portion 1s formed on an upper surface of the case body, and a
tube for establishing communication between an inner space
of the casing and an outside of the casing 1s disposed in the
depressed portion. An upper opening of the tube 1s covered
with a respiration filter. A drain groove i1s formed in the
depressed portion to drain water entered into the depressed
portion to a side opening of the casing.

However, there 1s a problem in the casing, that water closes
respiration holes of the filter by its surface tension before it
reaches the side opeming of the casing when the casing takes
a position where the drain groove becomes horizontal. This
makes respiration of the casing difficult.

SUMMARY OF THE INVENTION

The present invention has been made 1n view of the above-
mentioned problem, and an object of the present invention 1s
to provide an improved waterprool casing for containing
clectronic components, 1n which respiration of the casing 1s
well maintained.

The casing of the present invention 1s composed of a base
and a cover, both being water-tightly connected to each other.
Electronic components such as control umt for controlling
operation of an internal combustion engine are contained 1n
the casing. On an outer surface of the cover, a mounting
plateau on which a respiration filter 1s mounted 1s formed. The
mounting plateau includes a cylindrical portion rising from
the outer surface and a mounting surface elevated from the
outer surface by the cylindrical portion. The mounting pla-
teau 1s formed by a press-work of a stamping operation.

The respiration filter that establishes air communication
between an 1nside space of the casing and an outside of the
casing while keeping the casing water-tight 1s mounted on the
mounting surface of the mounting plateau. The respiration
filter includes a flange facing the mounting surface with an
O-ring interposed therebetween. The mounting surface 1s a
little larger than a tlange surface facing the mounting surface,
and a height of a respiration hole of the respiration filter
measured from the mounting surface 1s larger than a differ-
ence between the mounting surface and the tlange surface
facing the mounting surface.

Since an area on which water or liquid stays due to 1ts
surface tension 1s small relative to the height of the respiration
hole, the respiration hole 1s prevented from being blocked
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with water. According to the present invention, air communi-
cation between the mside space of the casing and the outside
1s well established while keeping the waterproof function of
the casing.

Other objects and features of the present invention will
become more readily apparent from a better understanding of
the preferred embodiment described below with reference to
the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a perspective view showing a waterproof casing
for containing electronic components therein according to the
present invention;

FIG. 1B 1s a perspective view showing a circuit board, on
which electronic components and electrical connectors are
mounted;

FIG. 2 1s a side view showing the waterprootf casing, par-
tially opened to show a respiration filter mounted on the
casing; and

FIG. 3 1s a cross-sectional view showing the respiration
filter mounted on an outer surface of the casing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A preferred embodiment of the present invention will be
described with reference to accompanying drawings. A
waterprood casing shown 1n FIG. 1 1s composed of a base 40
and a cover 10, both connected to each other. A circuit board
20 shown 1n FIG. 1B, on which various electronic compo-
nents 21 and electrical connectors 30 are mounted, 1s con-
tamned 1n the waterproof casing. The waterprool casing 1s
advantageously used as a casing for an electronic control unit
for controlling operation of an internal combustion engine.

A respiration filter 50 1s mounted on an outer surface of the
cover 10 for establishing air communication between an
inside space of the casing and an outside of the casing. The
cover 10 and the base 40 are made of a metallic material such
as aluminum or 1rron. The cover 10 has connecting portions 11
for connecting the cover 10 to the base 40 with screws 12. The
base 40 has mounting fringes 41 for mounting the casing on a
structure of an automotive vehicle, for example. Mounting
holes 42 are formed on the mounting fringes 41, through
which screws or bolts are inserted.

The circuit board 20 may be made of various materials,
such as thermoplastic resin, thermosetting resin, ceramics, or
a compound material such as fiber-reinforced glass. The cas-
ing 1s made strictly water-tight. Connecting portions between
the cover 10 and the base 40, between the cover 10 and
connectors 30, between the base 40 and the connectors 30 are
water-tightly sealed.

As shown 1n FIG. 2, the respiration filter 50 1s mounted on
an outer surface 60 of the cover 10. The respiration filter 50
establishes air communication between the inside and the
outside of the waterproot casing while keeping the casing
water-tight. Air pressures in the side and the outside of the
casing are maintained equal by the respiration filter 50 even
when ambient temperature considerably changes. If the air
communication between the inside and the outside were not
established, water-tightness would not be kept because of a
pressure difference between the 1nside and the outside of the
casing. Further, the casing would be deformed by the pressure
difference. It 1s especially important to keep the nside pres-
sure equal with the outside pressure when an atmospheric
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pressure sensor 1s 1nstalled on the circuit board 20, as in the
case where the casing 1s used for containing the engine con-
trol unat.

As shown 1n FI1G. 3, the respiration filter 50 1s composed of
a pipe 55 and a cap 56. The pipe 55 1s a cylindrical member
having air passage 52a therein. At one end of the pipe 55,
plural leg portions 54a and claws 545 for engaging with a
through-hole 63 are formed. At the other end of the pipe 35, a
flange 53 facing a mounting surface 61 via an O-ring 70 1s
formed. A water-repellent film 51 1s disposed to close upper
opening of the air passage 52a. The water-repellent film 51 1s
made of a fiber material to which a water-repellent property 1s
given. The water-repellent film 51 allows air to pass through
while preventing water from passing through. The cap 56
closes an upper opening of the pipe 55, with the water-repel-
lent film 31 interposed therebetween. The cap 56 forms a
respiration hole 525 1n cooperation with the flange 53 of the
pipe 55. The respiration hole 525 communicates with the air
passage 52a through the water-repellent film 51.

As shown 1n FIG. 3, a mounting plateau 65 for mounting,
the respiration filter 50 thereon 1s formed on the outer surface
60 of the cover 10. The mounting plateau 65 1s composed of
a mounting surface 61 clevated toward the outside of the
cover 10 by a cylindrical portion 62 rising from the outer
surface 60. The mounting surface 61 1s substantially 1n par-
allel to the outer surface 60 of the cover 10. An inner periphery
64 of a hole formed through the mounting surface 61 1s bent
inwardly, thereby forming a through-hole 63 to which the
pipe 55 1s iserted. The mounting plateau 65 1s formed on the
outer surface 60 ofthe cover 10 by a press-work or a stamping
operation.

A s1ze of the mounting surface 61 facing the flange 53 of
the pipe 35 1s made larger than a size of the flange 33 facing
the mountmg surface 61. That 1s, as shown 1n FIG. 3, a width
W1 1s larger than a width W2. When an O-ring 70 1s com-
pressed between the mounting surface 61 and the tflange 33,
the width W1 1s made to suiliciently cover an outer periphery
of the O-ring 70 to thereby firmly keep the O-ring 70 on the
mounting surface 61. Preferably, the mounting surface 61 1s
made 1n a circular Shape In this case, a diameter D1 of the
mounting surface 61 1s made larger than a diameter D2 of the
flange 53. Further, a height Hf from the mounting surface 61
to the respiration hole 525 1s made larger than a surface area
difference (W1-W2) or one half of the diameter difference
(D1-D2). In the case where the mounting surface 61 1s made
in a round shape, the above dimensional relation 1s expressed
by a formula:

L5(D1-D2)=(W1-W2)<Hf

When the mounting surface 61 becomes wet with water (or
other liquid), an amount of the water staying on the mounting
surface 61 cannot be large because the surface area on which
the water stays 1s not large. Further, a possibility that the
respiration hole 5256 1s blocked with the water due to its
surface tension 1s very low because the height HI 1s large
relative to the surface area (W1-W2). In addition, since the
width W1 1s made a little larger than the width W2, the
respiration filter 50 1s easily positioned on the mounting sur-
face 61, and the O-ring 70 can be securely kept on the mount-
ing surface 61.

It 1s preferable to form the cylindrical portion 62 to rise
from the outer surface 60 with a slope, so that water on the
mounting surface 61 easily tlows toward the outer surface 60.
The mounting surface 61 1s elevated from the outer surface 60
by such a height that the water staying on the outer surface due
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to 1ts surface tension does not reach the respiration hole 5254.
Thus, the respiration hole 526 1s prevented from being
blocked with water.

The respiration filter 50 1s mounted on the mounting sur-
face 61 with the O-ring interposed therebetween. The pipe 55
of the respiration filter 50 1s imnserted into the through-hole 63
formed 1n the mounting surface 61, claws 345 of the pipe 55
engage with an axial end of the through-hole 63. The O-ring
70 disposed between the mounting surface 61 and the flange
53 1s compressed so that the respiration filter 50 1s water-
tightly connected to the cover 10. Thus, the respiration filter
50 1s mounted on the mounting surface 61.

Advantages of the present invention will be summarized
below. The respiration filter 50 1s connected to the cover 10 of
the casing to provide respiration function to the casing while
keeping water-tightness of the casing. Since the surface area
of the mounting surface 61, on which water stays due to 1ts
surface tension, 1s made small relative to the height HT of the
respiration hole 526 measured from the mounting surface 61,
the resplratlon hole 5254 1s hardly blocked with water. Smce
the width W1 1s made larger than the width W2, the respira-
tion filter 50 1s easily positioned on the mounting surface 61.
The casing of the present invention 1s advantageously used as
a container for the electronic control unit (ECU) of an internal
combustion. Although the casing of the ECU often becomes
wet with water, the respiration hole 525 1s not easily blocked
with water.

The present 1invention 1s not limited to the embodiment
described above, but 1t may be variously modified. For
example, though only one respiration filter S0 1s mounted on
the casing 1n the embodiment described above, two or more
respiration filters may be mounted. While the present inven-
tion has been shown and described with reference to the
foregoing preferred embodiment, it will be apparent to those
skilled 1n the art that changes 1n form and detail may be made
therein without departing from the scope of the invention as
defined 1n the appended claims.

What 1s claimed 1s:

1. A waterproof casing for containing electronic compo-
nents therein, comprising:

a respiration filter having a respiration hole mounted on the
casing for establishing air communication between an
inside space of the casing and an outside of the casing;
and

a mounting plateau, formed on an outer surface of the
casing, composed of a cylindrical portion rising from the
outer surface of the casing toward the outside of the
casing and a mounting surface connected to the cylin-
drical portion, the mounting surface being 1n parallel to
the outer surface and elevated theretfrom by the cylindri-
cal portion, the mounting surface having a through-hole
to which the respiration filter 1s water-tightly connected,
wherein:

a plane area of the mounting surface 1s larger than a plane
area of a tlange of the respiration filter facing the mount-
ing surface; and

a difference between the plane areas 1s smaller than a
height of the respiration hole from the mounting surface.

2. The waterproof casing as in claim 1, wherein:

the respiration filter 1s mounted on the mounting surface
via a waterprool O-ring; and

the plane area of the mounting surface 1s larger than an area
occupied by the O-ring when 1t 1s compressed.
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3. The waterproof casing as in claim 1, wherein the mount-

ing plateau 1s formed on the outer surface of the casing by a
press-work.

4. The waterproof casing as 1n claim 1, wherein the cylin-

drical portion of the mounting plateau 1s slanted relative to a
direction perpendicular to the outer surface of the casing.

5. The waterprool casing as 1n claim 1, wherein:

the mounting surface of the mounting plateau and the
flange of the respiration filter are formed in a round
shape;

a diameter of the mounting surface 1s larger than a diameter
of the flange of the respiration filter; and

one half of a difference between the diameters of the

mounting surface and the flange 1s smaller than a height
of the respiration hole from the mounting surface.

6. An electronic control unit comprising:
clectronic components mounted on a circuit board; and

a waterprool casing for containing the electronic compo-
nents, the water proof casing including;:
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a respiration filter having a respiration hole mounted on the
casing for establishing air communication between an
inside space of the casing and an outside of the casing;
and

a mounting plateau, formed on an outer surface of the
casing, composed of a cylindrical portion rising from the
outer surface of the casing toward the outside of the
casing and a mounting surface connected to the cylin-
drical portion, the mounting surface being 1n parallel to
the outer surface and elevated theretfrom by the cylindri-
cal portion, the mounting surface having a through-hole
to which the respiration filter 1s water-tightly connected,
wherein:

a plane area of the mounting surface 1s larger than a plane
area of a flange of the respiration filter facing the mount-
ing surface; and

a difference between the plane arecas 1s smaller than a
height of the respiration hole from the mounting surface.
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